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S YSTE VI Wrra a guide ERAME for PETROIJenDM PRODUCnON SISEKS; A 
GUnm FRAME FOR RISERS; RBSERBUOYANCY ELEMENTS AND A SEMI- 
SUBMERSIBLE PRODUCTION PLAITORM 

IlitxodTXcrbxoa* 

Thi^ application ooxicezzis a £rame fox stabilizing 
5 risers on a petroleum production vessel, preferably for 
praduetion risers vith ^dxy* wellheads, i.e. with cairlstinas 
trees arranged on the deck of a freely floating* platform. 
The petroleum production considexed takes place at very 
large sea depth© r very likely tnore than 1200 - ifioo meters. 

XO Approach bo the problem* 

The invention is in one embodiment adapted far use ija 
sea areas with the estimated wave height being in the 
order of amplitudes between 5 and 10 m, thus considerably 
less than the in the order of 25 - 30 m required for 

15 aread in the North Sea« condition? requiring considerably 
larger dimensioned and consequently heavier, more expensive 
vessels* A considerable problem in petroleum production at 
sea is to guide risers through the splaeh zone and the upper 
more current- and wave^affected zone below the sea surface. 

20 in this zonsr large tensions, tension variations, bending 
moments J wave actions and accelerations occur on the risers 
and their connection points, for example Christmas trees* 

Prior art. 

The prior art is described in the patent specifications 
25 GB 2 147 549, US 5 558 4ff7, and TO 95/28316, A similar 

shallow water construction which is not a vessel, and which 
cannot be applied in deep water, is described in GB 2 139 
570. 

•Spar* buoy, 

30 A deep semisubmersible construction called a ''Spar^ 

buoy, may be adapted for production drilling, petroleum 
production or storing of petroleum fluids at sea. Such a 
design can confiist of one single, heavily ballasted, column 
of very deep draught, having a relatively large buoyancy 

35 volume arranged at a high level in the colunm, at or below 
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t&e water surface^ and having a colunm Uuroiigli the splajsb 
gone and a work deck above water* The lower ballasted part 
can comprise a framework. Such a column stabilized 
construction design has little heave or vertical Tnoveinent 
5 but its large draught can entail that even small angular 
tiioveinent3r as measiired in degrees, still entails 
considerable horizontal acceleratians near the top and the 
lower end o£ the construction. Such a deep column-stabilized 
design has an advantage in that it encloses the risers ±a 

10 the critical area from the splash zone at the sea s\sx£uQe 
and down to a depth more than lOO meters so that wave and 
current forces do not reach the upper part of the risers. 
Such a design hae economic disadvantages in that the deep 
d;tau^t requires heavier plate dimen^lojilng to resist the 

15 higher water pressure. Heavier dimensioned steel plates 
entails higher weight and price. Tbj& deep draught o£ the 
aasembled operative platform requires assembly at deep 
draught in deep water near the field/ meaning higher lifting 
and assembly costs, 

20 wo 59/1023 0 ^Buoyant substructure for offshore 

platform'' describes a buoyant substructure floating 
vertically standing in the sea (e.g. as an offshore 
platform) con^risizig at least three separate columns being 
interconnected. At least one of the columns is arranged to 

25 be ballasted hy fcixe end ^dnich is arranged to have deep 
draught, where the colutcos are intercoimected by short 
beams, 

HO 174 920 "Tlexible marine platform with surface 
production wells is described as a platform, consisting of a 

30 rigid construction carrying a deck, pontoons fixed to the 
lower part c£ the rigid construction and a flexible 
construction constituted by columns fixed by their upper 
ends to the rigid construction and to the pcoitoons, and by 
their lower ends to a fonndation arranged ^t the seabed^ 

35 hereby the columns are in t^ision. Guide plates are 
illustrated, but no buoyancy elements on the risers. 

Tensi n leg platforms* 

Another solution for production platforms is tension 
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leg platforms, so-called TLP's. Tensio& leg platforms axe 
anchored via vertical tension legs or tethers anchored to 
thje sea bed. The risers o£ such a tension leg platform may 
be guided by guide plates described in the Norwegian patent 
5 applications NO 19dfi.3ff84 and FO 199S.3337, so that tbe 
risess get a parallel and small relative vertical movetnent 
relative to the platform deck and relative to each other. 
The tension legs are usually anchored with pile suction 
anchors, being vacuum- sucked doi<n into the sediments in the 

10 aea bed, or gravity based structures on the seabed* At least 
tVD problems occur vith such an anchoring solution: 

a) At the large d^ths Which ^Tuay be in question: more 
tfian 12 Oo - 1600 meters, the seabed sediments may consist of 
less compacted unconsolidated organic mud, fine silt and 

15 clay particles with low density, low shear resistance and 
high water content, as distinct from, glacially worked 
cozDiiacted clay/sand-cantaining aedimeoits which constitute an 
essential part of the sea bed in the North Sea and the 
Norwegian Sea. 

20 b) The sea bed can contain petroleum fractions forming, 

so-called ^iiydrates* being kept in a partial frozen phase at 
shallow deptUd below the sea bed and is presumed to be 
deposited from escaping petroleum fluids from deepex 
geological layers at higher temperatures, ^ese hydrates are 

25 unstable and can pass to the gas/li?uid phase If they are 
supplied with heat. In a sedimentary basil?,, deeper 
geological layers usually have a higher temperature tt ia ti the 
surface layers, Petrolewa production entails a heat transfer 
from the upwardly flowing/rising petroleum fluids in top of 

30 the well, to and may result in an miwanted fluidization of 
hydrates in layers close to tbe seabed. Thus, there x& a 
-risk of gas formation at tbe suction anchors and a risk for 
sudden loss of tension in a tension leg. 

In deeper waters the s^parati(» between the risers must 

35 be large in ocder to avoid collision during hydrodynatdic 
drag. This separation usually requires a larger and thus 
heavi x tension leg platforv. 

fiemisubm^sible platfotm. 
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A third solution is ordinary column stabilized or 
semisroMiersible constructions in the form of platforms. An 
essential problem with semisubmersible canstructione with an 
qpen moozrpool is that the production risers will hang freely 
5 - movBble and tinstabilized through the splash zone a&d the 
upper water masses. This is difficult if there are buoyancy 
mstiibers on the risers, and especially if the buoyancy 
members are arranged in the splash zone, because, as 
mentioned above, problems with wave forces laterally a n d 
10 vertically on the buoyancy members and the risers occur. 

Short summary o£ the liiTention 

• A solution to the above mentioned prbblems is given 
according to one embodiment of the invention as defined in 
the patent claims enclosed: A 0y3tem for use in petroleum 

15 production at sea, with a guide frame for one or more riser 
pipes on a semisubmersitale production vessel with one or 
more main buoyancy member arranged separately on at least 
one riser to carry the main part of the riser's weight. Bach 
riser is arranged for separately carrying a Christmas tree 

20 on top, near the deck of the vessel. The guide frame 
con^rises vertical main elements arraziged to extend 
vertically downwards froTn the deck« through the splash zone 
and through the upper » more wave- and current -influenced 
2Qne of the sea, down to a depth of about 50 - 150 meters 

25 below the sea surface, where drag forces are less 

pronounced, rhe novel features by the invention is as 

follows : 

if The guide frame has horizontal guide plates coik^rising 
vertically open cells formed of a horizontally arranged 
30 framework, preferably of beams ^ with lateral stabilization 
* . ^devices for guiding the risers' and the main buoyancy 
tsembers' vertical relative movement and restrictii^ the 
horizontal relative movement with respect to the guide 
f r a me • 

3S * The guide plates axe arranged, in at least two levels on 
the guide frame t a lower guide plate arranged in level with 
the lower ends o£ the vertical main elexoents, and another 
guide plate arranged in a level just below or near the 
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^lash zone. 

* one naiEi buoyancy meinber is arranged for being held on 
the riser preferably in level with, and guided by the 
lateral stabilization devices arranged in tbe lower guide 
5 plate, . belov the upper, more wave- and cuxxent-inElu^ced 
zone near the ^ea surface, and with the risers being 
essentially without buoyancy elements through the ^splash, 
zone, for being less exposed to the envirooimental water 
forces r e-g- drag, in the upper ^one of the sea, 

10 Hore specifically, the invention concerns a fraxoework 

for arrangement in a production moonpool in a 
seToisubmerslble platform. In a preferred ethbodiment the 
seraisubmersible platform has a square- shaped ring pontoon, 
The main proportion of wave influence and current, exe3±ing 

15 horizontal drag forces on risers, takes place in the upper 
150 meters below the sea surface. These horissontal farces 
normally decrease strongly with increasing depth below the 
surface. According to a preferred eitibodiment of the 

^ invention, each riser is arranged with main buoyancy members 

20 or« so-called ^cans^, arranged below the splash zone and the 
most strongly wave -influenced zone, so that they carry the 
main part of the wieight of the riser in the sea. Thus the 
essential part of the carrying capacity represented by the 
wide-diameter buoyancy members is arranged in a depth zone 

2S where i^eaker drag forces are ezierted. The diameter of 

auaciliary buoyancy elements is snialler further .up, in osrder 
not to be so strongly affected by the more strongly wave- 
and current influencing zone of the water. Preferably the 
riser pipe is ""naked" through the splash 7one, giving 

30 minimum attack surface for waves and current. The auxiliary 
" . -buoyancy meiobers may be arranged further upwards on the 
riser, to carry the local weight of the risers above the 
main buoyancy members. Below the buoyancy members, the 
risers are in tension. JLt a certaiji level between the 

35 buoyancy members and the wellhead on top of the riser, the 
longitudinal forces in the riser pipe pass from tension to 
covpreaeion. Thus each riser pipe according to the invention 
will carry a wellhead on top/ being vertically arranged for 
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free vertical movement relative to the platform deck- By 
reducing the exposed diameter of eiiuipmeiit crossing the 
splash zQue, drag £o2x;es incurred by water currents and 
vaves tnat pull or bend the iriser laterally ar^ minimized. 
5 The framework according to the invention is arranged to 
stiffen up the rlBexB laterally in the current- and wave- 
influenced zone. In a preferred embodiment of the invention 
the framework extends to a depth of about 70 to 80 meters. 
Ttie framework comprises, in a- preferred embodiment of the 

10 invention, several levels with grid-like horizontal frames 
with, one opening for eacb riser, with the opening preferably 
also containing a main or auxiliary buoyancy TnenOaer* m the 
preferred embodimienti all openings for risers are 
sufficiently wide in order for the main buoyancy members to 

15 be set down through the framework right from the top. The 
largest buoyancy menbers are arranged in the deeper, less 
wave-influenced parts of the framework. Shis invention 
differs in this manner essentially from a so-called ^Spar^- 
buoy having the main buoyancy members arranged in or near 

20 the splash zone, protected through the splash, sone by the 
surrounding cylindrical wall constituted by the column of 
th^e buoy, 

short description of the drawings. 

invention is illustrated in the following drawing 
25 figures stating non-limiting examples of an embodimtent of 
the invent ion » 

Fig. la illustrates a combined elevation view and vertical 
section of a semisubmersible platform, having a ring 
pontoon, and a partial v±ew^ partial vertical section of the 
■ 30- guide frame for risers with buoyancy elements according to 
the invention. In a preferred embodiment, a separate 
wellhead derrick is anranged mobile on two sets of rails so 
that the wellhead derrick, can be moved over a selected well 
in the production moonpool. As illustrated, a drilling 
35 derrick may be fixed. 

Fig. lb shows, similarly to Fig. la^ a situation with the 
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guide frame for risers being raised with its lower end 
generally to ttie same level as the lower edge Obottvom) o£ 
the ring pontooa, A work-over derrick is here illustrated 
being driven aside from the production moonpool to give free 
5 way over the production moonpool for elevating the frame 
according to the invention. 

Fig. 2 shows a plan view and partial section of a guide 
plate in one level of the guide frame , with stabilizing 
devices for stabilizixig a riser pipe and a buoyancy eletoent 
10 in the horizontal disections. 

Fig. 3 illustrates a detail of a lower hinge point for 
attachment of a vertical member of the guide frame against a 
lower edge of the ring pontoon (section view} . 

Fig. 4 is a section view illustrating a flange on the i^per 

15 end of the vertical main memberB of the frame, the flange 
being arranged to be hung up in a frame in the production 
deck of the pla,tf orm<. 

Fig. 4b is a more detailed vertical section of the top deck 
of the guide frame and illustrating a C2iristtnaB tree 
20 arranged standing on the riser pipe's upper end. 

Fig. 4c shows a plan view of the top deck of the guide frame 
with openings ±a edrOi cell for a flexible n-hose leading 
from a projecting wisg valve and further connected directly 
or indirectly to pipes on tbe production deck. 

25 Flgrzre Sa shows, in an. isometric illustration seen from a 
^ • -position above the horizontal, a semisubmersible platform 
with a guide frame aooording to the i^ivention, the guide 
frame being raised or jacked up. 

Figure 5b shows is an isometric illustration as seen from a 
30 position below the horizontal, a semisubmersible platform 
with a guide frame according to. the invention,, the guide 
frame being lowered to a submerged operational position. 
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Some risers, each provided with buoyancy elements are 
illustrated. 

Figure 5 c illustrates a preferred eoibodlment of the 
invent ion, with a mobile work^over derrick arranged over the 
5 guide £rame with 4x4 dry wellheads and risers tensioned by 
buoyancy element? arranged ae keeljoints. 

Figure s shows a rough deck plan view o£ a platform in a 
system with flexible pipes cozmecting the risers to the 
production deck according to a preferred embodiment o£ the 
10 invention. 

Fig. 7 is a section of the main deck and shows the derrick 
arranged movable on two crossing sets of rails one set being 
normal to the sectional plan. 

Pig. S is a graph of an example of potential drag forces 
15 which can be exerted on a riser by current and waves. 

Fig« 3 shows graphs of tension and strain in the riser 
according to a preferred embodiment of the invention. 

Pig. 10 is the buoyancy and weight along the riser according 
to a preferred embodiment of the invention. 

20 Fig« IX illustrates a vertical and a horizontal section of * a 
buoyancy element according to the invention. 

nescription of a preferred embodiment of the invention. 

Fig. la shows a vertical section of a system according 
to the invention^ comprising a semisubmersible platform or 

25 vessel i with one or more pontoons S, in a preferred 

embodiment a ring pontoon with a partial view, partial 
vertical section of a guide frame 2 for one or trtoxe riser 
pipes 3. The guide frame 2 is illustrated arranged in a 
lower or "submerged" operational position, with the upper 

30 part of the guide frame 2 being arranged near the level of 
the main or weather .deck 10 of the platform, with the frame 
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2 extending tiiroTigh the splash zone and down tbrougli tlie 
most strongly influenced wave- and current- influenced zone, 
to below the pontoon 8. 

The guide frame 2 is arranged tor one or niore risers 3 
5 and one or more inain buoyancy menibers 4 and, in a preferred 
etnbodiiBent, atcsiliary buoyancy meinberjs 5 arranged to carry 
the wight of the riser 3 . The buoy^cy ineitibers 4 r 5 are 
arranged separately on each riser. In a preferred embodiment 
□f the invention, Christmas trees 6 are carried on top of 
10 each ri£ser. 

Figore 1 shovs an embodiment o£ the invention, 
comprising: 

a) A guide frame 2 in the form of a framework with 
vertical main members 7 arranged for extending from the deck 
15 XO of the vessel ij through the splash zone and down through 
the most strongly influenced wave- and current-influenced 
zone to a depth of about 50 - 150 meters below the sea 
surface. The vertical members 7 may have rectangular cross- 
section, 

20 b) Guide plates 20 for the risers arranged in at least two 
elevation levels; in level with the lower ends of the 
vertical main members 7, in level at or just beneath the 
splash zone, and preferably at declc level and one or more 
upper- and intermediate levels. 

25 c) The guide plates 20 have qpexxings 22 constituted by a 
framework 21 (see Pig* 2) arranged for setting of riser 
pipes 3 and buoyancy members 4^5 from the top. Each guide 
plate 20 has stabilising means 24 (see 7ig. 2) for lateral 
stabilization of the riser pipes 3 and the, main- or 

30 auxiliary buoyancy members 4/5. 

d) Vhe largest buoyancy members or main buoyancy members 4 
- - carrying the main weight of the risers 3^ are arranged on 
the each riser pipe in an elevation level near the lower 
part of the vertical main members 7 of the guide frame 2. 

35 The risers are arranged preferably entirely without buoyancy 
elements through the splash zone. The reason for having no 
buoyancy element in th^ splash zo2ie is illustrated in figure 
a. Fig. a shows that the largest drag force ^ that is, the 
zone with current and wave e^srting forces on the riser 3, 
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appear in the splash zone and in tlie upper water masses 
where waves and current are most dominant. The water 
movem^ts o£ surface waves change directions and decrease 
with increasing depth below tlie sea. sxirface. The drag force 
5 from waves and water current on any ejcpoised rigid element, 
here a stiff riser with buoyancy elements 4,5 ^ increases 
with increasing diameter^ here the diameter of the riser or 
the buoyancy member. Because the largest forces appear in 
the upper masses of water, the radius or diaxneter of the 

iO risers is thus sou^t to be as small as possible through the 
splash zone, and with the main buoyancy members 4 with 
relatively large radium kept rather deeper where the 
movements of the water are calmer and exert less drag, m 
addition, the risers 3 and the buoyancy elements 4,5 are 

15 restricted against horizontal movements in all levels in the 
guide frame 2, but are be free to move vertically relative 
to the guide frame 2. Thus, the vertical movements of each 
riser 3 become independent of the other risers 2, and also 
independent of the vertical movements of the platform. 

20. The lower JDupyancy can 4 will in a preferred embodiment 

of the invention form a ''keel joint' forming the riser ^s 3 
entrance into the guide frame 2 idiich is the lower part of 
the production platforrn It is, of course, possible to 
arrange an extension of our preferred embodiment by 

25 extending the vertical main elements below the lower frame 
20 holding the lower buoyancy element 4, to arrange a 
separate keeljoint for the riser 3. 

Fig. lb Illustrates the same vertical section and view 
as Fig. la. in a preferred embodiment of the invention the 

30 guide frame 2 for risers 3 Is arranged to be raised with the 
lower end of the vertical main elements 7 mainly to the same 
... level as the lower end of the ring pontoon 8. This position 
for the' guide frame 2 allows for transit with considerably 
reduced draught and decreased water resistance when platform 

35 X is deballasted up to be floating on the ring pontoon or 
the pontoons 6/ so that the vessel 1 becomes stable. 

Hoisting means 26 (not shown) are arranged to move the 
guide frame 2 vertically between an upper position with the 
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lower end of the gixide frame 2 arranged in level with the 
j na4y< pontoon fl or otherwise bottom of the vedsel, and a 
lower position with the upper end of the guide fraine 2 in 
level with the deck 10." The hoisting tneane 2S can comprise 
5 wire drum winches 27 (not sHown) on the guide fraine and the 
vessel- Other hoisting devices can be of a hydraulic # 
mechanical or electTomechaniccil type, &nd belongs to the 
known art. The hoisting means 26 may also be helped by tanks 
28 on the part of the guide frame 2 or guide plates 20 being 

10 arranged for being lowered below the draft water line of the 
vessel 1. The tanks 28 can be arranged both for buoyancy or 
ballasting of the guide frame 2. i^Le tanks can be provided 
with confessed- air means 2d and valves 29' or puaps 
arranged for dxaining of the water content of the tanlLS 

15 being nxjder the sea snrface. The valves 29* can close the 
tanks. 

Pig. 2 and Pig* 3 illustrates a plan view and partial 
section of a guide plate 20 arranged in a level in the guide 
frame 2. In the current section, the guide frame 2 is held 

20 towards a reinforced inner facing side of the pontoon a. A 
fixed holdix^ rail 12 ' is held vertically in a distanoe from 
the inner facing side of the pontoon a and arranged with a 
flat holding surface facing the pontoon/ and arranged for 
holding a sidewards esctending protruding rail 14 arranged on 

2S a vertical main member 7 designed fox lying closer to the 
pontoon 8. & holding meanff 12 is arranged for exerting e 
horizontal force on the opposite side of the protruding rail 
14, forcing the protruding rail 14 towards the fixed holding 
rail 12 " . 

30 Fig. 2 further illustrates the guide plate 20 

comprising, as an example, 4x4 square cells formed of a 
horizontally arranged framework 21 of beams 21^ in each 
guide plate 20. The holding means 12 can conprise a guiding 
means with the fixed holding rail 12* guiding and 

35 stabilizing the guide frame 2, also ^en it is not located 
in the qperative, lower, position, but also when the guide 
frame is kept in a completely or partially raised position. 
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The stabilizing devices 24 for sideways stabilizing of 
the riser pipes 3 and the main.- or aioxiliary iraoyancy 
elements 4,5 niay in a preferred enibodiment con^jriae ^Aeels 
17 with horizontal astle 17 • arranged in the openings formed 

S by the preferably square cells farmed 3oy the horizontally 
lying framework 21 of beams 21* in the guide plates 20. The 
wheels' tread OTxface is directed towards the riser axis and 
arranged to roll against the main buoyancy elements 4 or 
auxiliary buoyancy elemexxts S, or against the riser pipe 3 

10 in its aaciaX direction/ in. order for the buoyancy elements 
4jS and the riser pipe 3 to be free to move vertically with 
respect to the guide plates 20 and the semisubmeraible 
platform l. in a preferred embodiment, the wheels 17 are 
arranged in groups^ each group comprising four wheels' 17 

15 arranged in each square-shaped cell opening in the framewor3c 
21. Each wheel 17 is arranged essentially diagonally near a 
comer in the square cell, with the axle 17 » eactending 
horizontally and having an angle of about 40 to 45 degrees 
deviation from a beam 21* as illustrated in fig. 2. This 

20 arrangement makes space for maintenance of the lAieeld 17 
possible from the free end of the axle 17'. in a preferred 
embodiment each wheel 17 is arranged somewhat displaced away 
from a diagonal line of the cell, allowing sufficient space 
for a maintenance tool [not illustrated) arranged to 

25 exchange ^f^^ replace a worn or damaged wheel 17 with a 

replacement wheel 17, A maintenance tool (not illustrated) 
may be arranged for running vertically inside adjacent 
square cells in the frameworks 21. m the upper parts of the 
guide frame 2 where the riser does not need buoyancy 

30 elements/ wheels may be arranged on splittable plates <121, 
not illustrated) being hinged in the beams 21' and arranged 
- for being turned 30 degrees \sp and away from the riser pipe 
3, in order to give free path for buoyancy elements 4,5 
While these are to be set or taken up^ and while a 

35 maintenance tool shall pass from the top deck 23 (near the 
work deck lo) of the guide frame 2, down between the beams 
21* of one or more tlie guide plates 20. 

Fig. 3 illustrates an embodiment of the lower holding 



Received from < /1343146ii4 > at 12131/02 11:21:26 AM (Eastern Standard Time] 



DEC. 31.2002 1 1 :41AM E^NMOBIL URC LAW 



NO. 913 P. 



wo OQ/58598 PCX/NOOO/00106 

13 

TOeans 12 being arranged for attachment of the vertical 
member 7 of the guide frame 2 vritb a nodal point o£ a 
horizontal guide plate 20 being held against the reinforced 
Inner face and the lower edge of the ring pontoon B. in this 
5 way horizontal forces from the guide frame 2 are guided 
straightly along a line into the bottom plates of the 
pontoon 8, and thus reducing the torque influence of the 
guide frame 2 on the pontoon 8. 

Pig* 4 is a section of the guide frame 2 In an 
10 eihbodiment having an outer flange 25 being arranged on the 
outside near the upper end of the vertical main members 7, 
H Ti ^ near the top deck 23 by of the guide frame 2. The flange 
25 is arranged for being hung in a production moonpool 
frame 25' in the platform deck or production deck 10» Xn a 
IS preferred embodiment, the production moonpool frame 25* is 
arranged inside and near of a vertical projection of the 
pontoon* 

Fig- 4b is a more detailed section of top deck 23 of 
the guide frame 2 with a dry wellhead and Christmas tree 6 

20 arranged standing on the upper end of the riser 2. The riser 
3 is locked laterally in the top deck 23 but is allowed to 
be free'^to move vertically (13ie riser pipe 3 ie anchored to 
the seabed and held in tension by the buoyancy members 4,5. 
The semiBubmersible platform is free to move vertically with 

25 respect to the riser pipe 3) . Petroleum fluids are conducted 
via a flexible hose 18 from a wing valve 6» on the Christmas 
tree 6, hanging in a tr- shape and back up through the 
platform deck 10 for connection to a valve on the deck 10, 
where processing and/or eacport can take place. 

30- "Alternatively, the tf- shaped hose 18 is led up through the 
top deck 23 of the guide frame as illustrated in Fig. 4B, or 
entirely above the top deck 23. In a preferred embodiment, a 
maximnm free stroke length of loooo mm is estimated for the 
riser through the top deck '23. stroke length must be 

35 adapted to a locally expected maximom wave amplitude* 

Fig. 4c shows a plan view of the top deck 23 of the 
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guide frame with openings in each cell for tlie flexible U- 
hoBs 18 leading from the projecting wing valve 6* as 
described under Fig. ib. In figure 4c ; 1/4 o£ the wing 
valves are located with oblique azimuth in relation to 
5 the rows of riser pipes 3, so that the hose 1« is free to 
pass freely with respect to the beams 21 » of the top deck 23 
and the ri^er pix>es 3« 



Figure 5a shows (see also Fig« lb} a perspective view 
of the vessel with the guide fratae when it is raised or 
10 jacked up with the lower end of the guide frame 2 in level 
with lower edge of the pontocsn 8 (see also Fig. la) . 

Fig, 5b shows an isometric illustration o£ the vessel 
with the guide fraine 2 in submerged operational position f^yr^ 
with risers 3, tnain buoyancy members 4 and auxiliary 
15 buoyancy members 5 attached to the risers 3 k;ept in the 
guide plates 20 in the guide frame 2. 

Figure 5c illustrates a preferred embodiment of the 
invention, with a mobile work-over derrick 31' arranged over 
the guide frame 2 with 4x4 dry wellheads 6 and risers 3 

20 tensioned by buoyancy elements 4 arranged as keeljoint^, and 
optionally auxiliary buoyancy elements 5 arranged above the 
buoyancy elements 4> and below the splash zone. In this 
preferred embodiment there is a work -over /wellhead derrick 
3f' only, without a drilling derrick. Two guide frames may 

25 be arranged, one on either side of the work deck and inside 
and adjacent to the ring pontoon 8. 



Fig. € is a rough deck plan view of a system according 
a preferred embodiment of the- invention, with a platform 1 
with square ring pontoon 8 with a moonpool for production 

30 riser pipes 3 and a mooi^ol 40 for drilling. The drilling 
moonpool 40 will not be further described here. A derrick 3 0 
is illustrated. A wellhead derrick 30 ^ (illustrated in Fig. 
lA^ Pig» lb and Fig. 7] for the risex moonpool 25 is 
arranged to be movable on a pair of parallel horizontal 

35 first rad-ls 32, and a pair o£ additional horizontal parallel 
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second rails 31 {see Fig. 71 arranged at 90 degrees angle 
with the £irst rails 32. The wellhead dezriclc 30* is 
arranged £or working above any freely selected Chxiistinas 
tree € or riser 3 in the riser moanpool 25' . The top decic 23 
5 of guide frame 2 is illustrated having 3c 4 cells , a^ an 
e:cainple, where 16 Christmas trees S are illustrated, each 
having an obliquely arranged wing valve connected to 
; valves on the deckr and £i23±ber connected to a iAani£old 51 

' and a pipe 51 to a separator 50. From the separator 50 there 

10 are arranged two pipelines 54, 55: one leading petroleim 

fluids to export puraps 57 which further leads to a petroleum 
fluid export device £0, for example an export riser ^0, an 
another pipeline 55 leading to a ^knock out drum^ 55' and 
further to a flare 56. 

15 Fig, € and Fig. IB also illustrates that one pair of 

the rails ^ here the rails 32/ sore arranged with a part 
I extending outside the xd^er mooxipool 25' in order for the 

I wellhead derrick 30' {in a preferred eabodiinent together 

with the rails 31) can be displaced horizontally outside and 
20 away from the space above the riser moonpool 25' and the 

guide frame 2, so that the guide frame 2 may be elevated to 
its upper position as illustrated in Pig. IB. 

Fig, S shows a piping arrangement with a boiler 70, a 
heat exchanger 71 and brine puncps 72 for injection of heated 
25 sea water through the annulus 32 of the risers 3 behwe^ the 
tubing pipe wall and casing pipe wall. Potential problems 
are present at the cooling of the petroleum fluid during 
' transport in pipelines. Precipitation <:>£ waxes or hydrates 

can occur when the temperature of the petroleum fluid falls 
' 30* below a temperature depending on the con^osition of the 
, petroleum fluid, and also depending on the pressure. Hydrate 

! precipitation can take place when the temperature falls 

below typically 20 degrees C, depending on wellfluid. 
composition. The colder sea water will at normal coooditions 
35 cool the petroleum fluid down during transport of tbe fluid 
up through the extremely long riser, so that waxes and 
hydrates are precipitated towards the riser pip , 

I 
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particularly ±n a startup or a shutdown situation* The same 
conditions constitutes a considerable problem in connection 
vith transport from widespread satellite wells on tbe sea 
bed, with a large distance from a central production 
5 platform- in the preferred eiiibodimeat , this is solved 

means of the injection arrangement coinprising brine pumps 72 
for heated sea water to the annulus of the risers, so that 
the temperature of the petroleum fluid does not fall below 
the critical temperature for the precipitation of waxes or 
10 other undesired precipitations. 



Figure 7 is a section of the platform and illustrates 
the fixed drilling derrick 30 and the completion or work- 
over derrick 30' arranged movable on rails 31 normally to 
the sectional plan^ The derrick 30* can thus be arranged 

15 above wells S for maintenance or while a new well shall be 
completed. A oew well can be drilled by the derrick 30 at 
the same time as the derrick 30" conducts contpletion of a 
previously drilled well,, or used for setting of production 
risers 3/ setting of main buoyancy elements 4 on the riser 3 

20 below the upper wave -influenced zone; auxiliary buoyancy 

mjgmbers 5 on the riser above the main buoyancy members ^ and 
below the splash zone; glide bearing cups or wheels 17 for 
vertical free stroke of risers and buoyancy elements through 
the guide plates 20, mounting of a Christmas tree € on each 

25 riser and coimeetion via junpers preferably conprising 
flexible hoses 18 . 



Figure 8 is a graph of an example of those drag forces 
which may be everted on a riser because of farces from 
current and waves, here shown with the zero level at the sea 
30"* surface/draught line for a half submerged position of the 
vessel 1. 

Figure 9 is a graph of tension in the riser according 
to a preferred embodiment of the invention, together with 
the estimated maximum horizontal strain cm a riser according 
35 to a statistical forecast of the maximum loo-year sea state 
based on meteorological specifications for a sea area 
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outride the coastal area We&t Africa,, for Ryangle iuigola. 

rigure 10 illustrates the buoyancy o£ a riser 
(including buoyancy elements) and weight being estimated 
stepwise along the riser according to a preferred embodiment 
5 o£ the invention. In each level is 

is&t buoyancy ^ local buoyancy r local weight. 

in the example showQ in figure 10, the lower main buoyancy 
members 4 are arranged and attached to the riser in the 
level approximately SO meters below the sea surface, it is 

10 evident that the auxiliary buoyancy members 5 arranged above 
the main buoyancy elements 4 almost only contributes to 
carry the local weight of the riser 3« Here it is shown that 
the buoyancy becomes negative in the level just above the 
top o£ the auxiliary buoyancy members S. This results in 

15 that the Christmas tree € stands or ""rides' on the top end 
of the vertical stiff riser pipe 3 as intended, resting on 
the j9uoyancy members 4,5 and following the vertical movement 
of these in the sea« The Christmas tree S is according to a 
preferred embodiment of the invention thus in free movement 

20 vertically in relation to the production deck 10 or the top 
deck :23 of the guide frame, and connected as described 
alaove. 



Figure 11 illustrates a preferred embodiment of the 
invention showing details of a buoyancy elements 4,5 and its 

25 design for cooperating with the wheels 17. Each buoyancy 
el^nent has an outer right circular cylindrical wall 44 
constituting the outer vertical sldewalXr and circular 
- endpieces 46 having their periphery welded to the upper and 
lower ends of the. cylindrical wall 44 . An inner pipe 47 

30 extends centrally, axially inside the cylindrical wall 44 
and constitutes an open channel 47' through central holes in 
both endpieces 46 . The open channel 47 » has a larger inner 
diameter than the outer diameter of a riser pipe 3 section 
which shall be arranged inside the buoyancy element 4^5. The 

35 J^azger inner diameter of the open channel 47' allows the 
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riser pipe to curve in order to allow distribution of bend 
of the sectian of the riser pipe ^, which is attached to the 
radially iimer wall of the iimer pipe 47 in two levels only: 
in an upper level by a hangoff shoulder 43 A arranged at the 
5 riser pipe 3 section 5ind being clainped by an upper clan^ 
arrangement 43B taJdJxg up both horizontal and vertical 
forces, and in a lower le?vei by a horizontally supporting 
pair 42A on the risar pipe 3 section and 42fi arranged on the 
radially iimer wall of the ixmer pipe 47, allowing a short 

10 free relative vertical Toovement. Thus the section o£ a riser 
pipe 3 is allowed to both to stretch and contract, and also 
to bend someti^at inside the inner pipe 47, and is only fi^ed 
vertically to the inner pipe in one upper level at 43A,B, 
and free to move vertically at 42A,B. Below the lower 

15 buoyancy member 4 the riser pipe can be tapered off 
downwards . 

The wheels 17 arranged £or running in a relative 
tnovement against a buoyancy eleTRent 4,5 shall in the 
preferred enibodiment run on the outside of the cylindrical 

20 wall 44, which is backed by a numbez- of reinforcing vertical 
bu2}cheads 45 arranged between the inside of the outer 
cylindrical wall 44 and the corresponding radially "outer'' 
surface of the inner pipe 47, The nutriber of bulJcheads 45 
corresponds to the mmiber of, wheels 17 arranged around the 

25 section In each cell» In a preferred embodiibent the number 
o£ bulkheads and wheels is four. The bulkheads 45 divide the 
buoyancy members into water-tight cott5>artTnents preventing 
con^lete loss of buoyancy force if a water leakage occurs. 
The wheels 17 may optionally be arranged in pairs in 

30 vertically running bogeys 170 (not shown) rotatable around 
bogey axles 170' being parallel with the axles 17^, and 
- preferably also arranged in each corner of a cell defined by 
the beams 21' in a guide plate 20. 

For individual ballasting and deballasting of the 
35 buoyancy members 4,5, each buoyancy meidiber nay be provided 
with compressed air means and corresponding valves and pipes 
as illustrated in Pig. 11, arranged for filling or draining 
of the water containment of the buoyancy msnbers 4,5« 
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In alternative euLbodimente of the invention^ tlie guide 
frame 2 may be entirely or partially submersll^le for 
connection to the semisnbrner^ible vessel l from the side or 
tmderside o£ the vessel 1. ihe guide frame 2 can be bnilt 
5 separately from tbe vessel 1' and later be installed r 

elevated in transit, and thereafter lowered before operation 
on site. The possibility for raising and lowering the gnide 
frame shall not to be construed as a limitation to the 
invention. 
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Claims 

1, A system for use in petroleum production at sea., witJa 
a guide frame (2) for one or more risers (3), on a semi- 
submersible production vGBsel {X] , with one or more main 
buoyancy member (4) ^ranged separately on at least one 
riser (3) to carry the main part of the riser's (3) weight, 

each riser (3) arranged to separately carry a Christnas 
tree (6) on top, near the deck {10) of the vessel (1)/ 

the guide frame (2) comprising vertical main elements 
(7) arranged to extend vertically downwards from the deck 
(10) , through the splash 2one and through the upper , more 
wave- and current -influenced zone o£ the sea, 
characterized by 

the guide frame (2) having horizontal guide plates (20) 
con![pri5ing vertically open cells formed o£ a horizontally 
axranged framework (21) of beaxns {2±^) , with lateral 
stabilization devices (24) for guiding the risers' (3) and 
the main buoyancy members' (i) vertical relative movement a^d 
restricting the horizontal relative movement with respect to 
the guide frame (2), 

the guide plates (20) being arranged in at least two 
levels on the guide frame (2); a lower guide' plate (20) 
axranged in level with the lower ends of the vertical main 
elements (71, and a guide plate (20) arrasged in a level 
just below or near the sfplash zone, and 

that at least one main buoyancy member (4) is arranged 
for being held on the riser (3) in level with^ and guided by 
the lateral stabilization devices (24) arranged in one or 
more guide plates (20} j below the upper, more wave- and 
current- influenced zone near the sea surface j and with the 
risers (3) being essentially without buoyancy elements 
through the splash zone, for being less exposed to the water 
forces in the upper zone of the sea. 

2. A system according to claim i, 
characterized in 

that at least one main buoyancy member (4) is arranged for 
being held on the riser (3) in level with, and guided by the 
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lateral stabilization devices (24) arranged in the lower 
guide plate (20), forming a keeljoiat between the riser (3) 
ana the vessel (i) » 

3* A syateia according to claim 1 or 2, 
characterised ixy 

the main bwyancy element (4) essentially cornprising a right 
circular cylinder with an outer cylindrical [vertical] 
sidewall (44) closed hy circular endpieces (4S) at the upper 
and lower endSi eoq^rlsisg an inner pipe (47) extending 
centrally and axially inside the cylindrical vail (44) and 
forming an open channel . (47 ' ) through centrally arranged 
holes in both endpieces (46), the opeai channel (47 «) having 
an inner diameter Ipeing larger than the outer diameter of a 
section cf riser pipe (3)-^ to provide room for curving of 
the section of riser pipe (3) inside the nhatmel (47') . 

4. A system according to claim 1 or 2> 
characterized 

at least one auxiliary buoyancy memiber (5) similar to,, but 
having lesser diameter than the main buoyancy members (4 ] , 
and arraziged for being attached on a riser pipe (3) above 
the at least one main buoyancy member (4) and essentially 
below the splash zone, and being arranged to carry the riser 
pipe's (3) local weight above the main buoyancy member (4) , 

5. A system according to claim 3, or 4, 
characterized by 

an. upper hangoff shoulder (43A) arranged at a secti«i of a 
riaar pipe (3) and arranged for being clanped by an upper 
clamp arrangem^t (43B) in the central channel (47 'J, 
'designed for talcing up both horizontal and vertical forces 
between the buoyancy element (4,5} and the riser pipe (3) 
sectionr and a pair of horizontally supporting member (42A) 
on the riser pipe (3) section cooperating with a member 
(42B) in the central channel (47»), allowing a relatively 
short £ree relative vertical movement of the riser pipe (3) 
ia the channel (47») , 
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6. A system accordtzxg to one of claims 1-5, 
eharactftrxzed in 

that the stabilizing Oevices (24) for sideways stabilizing 
of the riser pipes (3) ^nd tlie main- or auaciliary buoyancy 
elemexita (4,5) conqprise vbeels (17) with tlieir a^es (X7'} 
arranged SjL the openings toroBd by tlie cells f onned by tbe 
horissonbally lying framework (21] of beama (21*) in the 
guide plate© (20), arranged with the wheels 'a (17) tread 
surface to roll against the min buoyancy elements (4) or 
auaciliary buoyancy elements (5) ^ or against the riser pipe 
(3) in the axial (operationally vertical) direction, in 
order for the buoyancy el€»»ants (4,5) and the riser pipe (3) 
to be guided vertically with respect to the guide frame (2) 
and the aemisubinerfiible platform (1) « 

7, A system according to elaini S, 
characterized in 

that each wheel (17) is arranged essentially diagonally near 
a £ramewo3:]c node in a cell formed of beams (21') in a guide 
plate (20) , directed towards the riser centerline, with the 
a:B;le (17') oxtexiding horizontally and having an angle of 
about 40 to 45 degrees deviation from a beam (21 >] . 

a. A system according to claim € or 7, 
characterized in 

that the buoyancy members, (4,5) axe provided by radial, 
standing bulkheads. (45) arranged between the inside ot the 
outer cylindrical vail (44) and the corresponding radially 
"outer* cylindrical surface of tue inner pipe (47) , the 
3uunb^ of bulkheads (45) corresponding to the xrunber of 
wheels (17) arranged around the buoyancy member (4,5), the 
- -bulkheads (45) being arranged as a backing of the 

cylindrical wall (44) against forces from the wheels (17) 
running on the outside of the cylindrical wiall (44) , 

9^ A system according to claim 4 or 7, 
characterized in 

that the. at least one pair of the wheels (17) is arranged in 
a paix in a vertically running bogie (170] rotatable around 
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a Jaogie axle (170 ») ]&eiiig parallel with the axle (17") . 

10- A system according to one of claim 
cbaracterized in 

that all levels of the guide plates (20) coinprising 
vertically open cells formed of the horizontally arranged 
framework (21) of beams (2i0 are arranged for setting of at 
least the largest/main buoyancy members (4) on the riser 
pipe (3) from above. 

XX. A system according to claim i, 
chaaracterized in 

at least one intermediately arrax^ed guide plates (20) 
arranged in a separate level on the guide frame (2) ; above 
the lower guide plate (20) arranged in level with the lower 
ends of the vertical main elements' (7) , and below the guide 
plate (20) arranged in a Xevel just below or neax the splash 
zone, and possibly aboye the splash zone. 

12. A system according to claim 1, 
characterized in 

a derrick (30'} being arranged movable on a pair of first 
horizontal rails (32) , and an additional second pair of 
horizontal rails (31) arranged at right angles with respect 
to the first rails (32) . 

13- A system according to claim S, 

characteris;ed in that the rails (32) axe arranged with a 
part extending outside of the riser moonpool (25 ' } and 
arranged to allow the derrick (30'), preferably together 
with the second pair of rails (31) can be displaced 
horizontally away from the space above the riser moonpool 
(25') and outside the guide frame [2) so there ie formed a 
vertical free passage over the entire riser tnoonpool (25') 
for the guide frame (2) « 

14. A system according to claim i, 
characterized in 

hoisting means l2€) arranged to transfer the guide frame (2) 
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vetrtically bet^veen 

a lower position with the tipper end of the gtiide fratne 
(2) arranged in deck (lO) levels and 

a raised position with the lower end of the guide frame 
(2) arranged in level with the toain pontoon (8) or Jx)ttom of 
the vessel. 

15. A system according to claim 14, 
characterized in 

that, the hoisting means (26) .comprises wire drum winches 
(27) . 

A system according to claim l, 
characterized by 

tanks (28) on the part of the guide frame (2) being arranged 
for submersion in water^ wherein the tanJcs (26) are arranged 
to buoyancy or ballasting of the guide frame (2) . 

17. A EyHteni according to claim 16/ 
characterized in 

that the tanks (2S) are provided with compressed air means 
(29) arranged for draining of the water containment of tbe 
tanks (2B) under the sea surface « 

la. A system aeeordia^ to claim i, 
characterised in 

that the number of vertical main members (7) is four, and 
that the guide frames (20) are mainly sipiare or rectangular. 

Id. A system according to claim 6 or 7, 
characterized in 

"that the wheels (17) are arranged in groupe comprising four 
wheels (17) arranged in each square- shaped cell opening in 
the framework (21) . 

20* A system according to claim 8, 
charHcteriz d in 

each buoyancy member (4,5) cou^rising at least four 
bulkheads (45) . 
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21. A system aQcording to oae of the above claims^ 
characterized in 

that in the upper parts of the guide frame (2) where the 
riser does not need buoyancy elements, the wheels (17) are 
arranged on splittable plates (121) being hinged in the 
beams (21 0 and arranged for being turned 90 degrees up and 
away from the riser pipe (3) , in order to give free path for 
buoyancy elements (4,S) while these are to be lowered or 
tafcen up, and while a maintenance tool shall pass from the 
work deck (10) down, between the beams (21 •) of one or wore 
the guide plates (2*0) of the guide frame (2) . 

22- A guide frame (2) for riser pipes (3) with the guide 
(2) frame for arrangement on a preferahly semisubmersible 
petroletJm produotion vessel (1) for use at large sea depths, 
for buoyancy netnbexs (4,5) arranged on the riser pipee (3) 
arranged to carry a Christmas tree (fi) on top of each rieer 
pipe (3), e;oaiS)rising 
characterized in 

a) main members (7) for vertical arrangement from the deck 
(10) of the vessel (l) , through the splash zone and 
down below the upper more wave- and current-influenced 
^one of the sea, to a depth between 50-150 metres. 

b) guide plates (20) for the riser pipes (3) arranged in 
at least two levels on the guide frame (20) : in levels 
with the lower end of the vertical main members (7) ^ in 
level at or just below the splash zone, and possibly at 
one or more intermediate levels; 

c) that the guide plates (20) are arranged with openings 
(22) for setting of riser pipes (3} and buoyancy 
members (4,5), and with members (21, 21 •) for lateral 
stabilization of the riser pipes (3) and the buoyancy 
members (4, 5), 

23. h guide frame according to claim 22, • 
characterized in 

that the openings (22) in the guide plates (20) in all 
levels are arranged for setting of the main buoyancy 
el eme n t s on the riser {2) from above, down down through the 
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openings (2Z) in the guide plates (20} . 

24* h guide frame according to 22, 
characterised in 

that the stabilizing devices (24) for sxdewaye stabilising 
of the riser pipes (3) and the main- or aiiadliary buoyancy 
el^nents (4,5) coinprise vdieels (17) with their axles (17') 
arranged in the openings formed by tlie cells formed by tha 
horizontally lying framework (21) of beams (21*) in, the 
guide plates (20), arranged with the lAeels's (17) txead 
surface to roll against the main buoyancy eleTnents (4) or 
auxiliary buoyancy elements (5) , or against the riser pipe 
(3) in the axial (operationally vertical) direction, in 
order for the buoyancy elements (4,S) and the riser pipe (3) 
. to be guided vertically with respect to the guide frame (2) 
and the semisubmexsible platf oztn (1) . 

25. A guide frame according to claim 24, 
characterized in 

that each wheel (17) is arranged essentially diagonally near 
a framework node in a cell formed of beams (21') in a guide 
plate (20) , directed towards the riser centerline, with the 
axle (17 ' ) eact e n d ing horizontally and having an angle of 
about 40 to 45 degrees deviation from a beam (21') , 
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26. A guide frame according to claiA 24, 
characterized in 

tnat -the at least one pair of the wlieels (17) is arranged in 
a pair in a vertically running bogle (X70) rotatable around 
a bogie axle (170 «} being parallel with the axle (17'). 

27. A guide frame according to claim 22, 
characterized by 

hoisting means {26) arranged. to transfer the guide frame (2) 
vertically between 

a lower position with the upper end of tbe guide frame 
(2} arranged aligned with a deck (lo) level, ^nd 

a raised position with the lower end of the guide frame 
(2) arranged aligned in level with th main pontoon (8) or 
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bottom of the vessel. 

28. A guide frame according to claim 22, 
dtiaracteri^ed by- 
tanks (28) arranged ia or oa a part of the guide frame (2) 
being arranged for aubraersicn in water, wherein. the tanh& 
{28} are arranged to buoyancsy or ballasting of the gnide 
frame (2), the tanfce (2a) beiag provided with compressed air 
laeanfi (29) arranged for draining of the water containment of 
the tanks (28) under the sea surface. 

2d. A guide frame according to claim 22, 
characterized in 

that the number of vertical main members (7) is four, and 
that the guide frames (20) are mainly scjuare or rectangular. 

30 « A guide frame according to claim 24, 
characterized dLn 

that the wheels (17) are arranged in groups comprising four 
wheels (17) arranged in each square-shaped cell op^iing in 
the framework (21) . 

31. A guide frame according claim 24 « 
characterized in 

that in the upper parts of the guide frame (2) where the 
riser does not need buoyancy elements, the wheels (17) are 
arranged on splittable plates (121) being hinged in the 
beams (21') and arranged for being turned 90 degrees i:^^ and 
away from the risca:^ pipe (3) , in order to give free path for 
buoyancy elements (4,5) while these are to be lowered or 
taken up, and while a maintenance tool shall pass from the 
- work deck (10) down between the beams (31') of one or more 
the guide platen (20) of the guide frame (2) . 

32. A petroleum production riser buoyanxiy element (4) , 

the main buoyancy element (4) essentially conprising a right 
circular cylinder with an outer cylindrical [vertical] 
eidewall closed by circular endpieces (46) at the upper and 
lower ends. 
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characterized by 

an inner pipe (47) extending cantrally anr? axially inside 
the cylindricail wall (44) and forming an open channel (47 ■] 
through centrally arranged holes in.lMth endpieces (46), the 
open channel (47*) having an inner diameter being larger 
than the outer diameter of a section of riser pipe (3) , to 
provide room^ for curving of the section of riser pipe (3) 
inside the channel (47*)^ and 

an u©per clan© arrangetnent (43B) in the central channel 
(47'), arranged for clamping an upper hangoff shoulder (43A] 
at a section of a riser pipe (3) and arranged for ♦'ft Tring up 
both horisu^ntal and vertical forces between the buoyancy 
element (4,5) and the riser pipe (3) section, r^nd 

a horizontally supporting member {42B} arranged in the 
lower part in the central channel (47*) # allowing a 
relatively short free relative vertical movement of the 
riser pipe (3) in the channel (47'}. 

33 . A petroleum, production riser buoyancy element according 
to claim 22, 

characterized in 

that the buoyancy members (4,5) are provided by radial, 
standing bulkheads (4H) arranged betwe^ the inside of the 
outer cylindrical wall (44) and the corresponding radially 

outer'' cylindrical surface of the inner pipe (47), the 
nutnber of bulkheads (45) corresponding to the number of 
wheels (17} arranged around the buoyancy member (4,5), the 
bulldieads (45) being arranged as a backing of the 
cylindrical wall (44) against forces from wheels (17) , 
arranged in a guide frame (2) , for running on the outside of 
the cylindrical wall (44) . 

34. A petroleum production riser buoyancy element according 
to claim, 32, 

characterized by 

at least oM auxiliary buoyancy member (S) similar to, but 
having lesser diameter than the main buoyancy members (4) , 
and arranged for being attached on a riser pipe (a) above 
tue at least one main buoyancy meniber (4) and essentially 
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below the splash zone, ajxd being arranged to carry the ri^er 
pipe's (3) local weight above the main buoyancy mentoer C4) - 

35. A petroleum production riser buoyancy element according, 
to claim 32 « 
characterized by 

an upper hangoff shoulder (43A) arranged at a section of a 
riser pipe (3) and arranged for being clamped by an upper 
clanp arrangement (43B) in the central channel (47'), 
designed for taking up both horizontal and vertical forces 
between the buc^yancy eleioent {4>5) and the riser pipe (3) 
section, and a pair of horizontally supporting menibex (42A] 
on the riser pipe (3) section cooperating with a Tnember 
(42B) in the central channel (47')^ allowing a relatively 
short free relative vertical movement of the riser pipe (3) 
in the channel (47 M • 

3S. Semisubmersible production platform {1} with dry 
wellheads and Christmas treea (€] , with a guide frame (2) 
for one or more riser pipes (3) , 

witb one or more main buoyancy miember C4) arranged 
separately on at least one riser (3) to carry the main, part 
of the riser's (3) weight, 

each riser (3) arranged to separately carry a Christmas 
tree (6) on top, near the main deck (10) of ttie vessel (1), 

the guide frame (2) comprising vertical main elements 
(7) arranged to extend vertically downwards from tbe deck 
(10)/ through the splash zone, and through the upper, more 
wave- and eurtent -influenced zone of the sea^ 
characterisced by 

the guide frame (2) having horizontal guide plates C20) 
comprising vertically open cells formed of a horizontally 
arranged framework (21) of beams (21'), with lateral 
stabilization devices (24) for guiding fcbe risers' (3) ^f^ri 
the main buoyancy members' (4) vertical relative movement and 
restricting the horizontal relative movement with respect to 
the guide frame (2), 

the guide plates (20) being arranged in at least two 
levels on the guide frame (2); a lower guide plate (20) 
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arranged in level with the lower ends of Che vertical ^^-^-n 
elements' (7), and a guide plate (20} arxanged in a level 
just below or near the splash :zane, 

that one main huoyancy member (4) is arranged for being 
held on the riser (3) in level with, arid guided by the 
lateral stabilization devices (24) arranged in at least one 
guide plate (20) arranged below the xtgp^, more wave- and 
catrrent-infl^enced zone near the Bea surface, and with the 
risers (3) being essentially without buoyancy elements 
tlirough the splash zone, for being less e^osed to the water 
forces in the npper zone of the sea. 
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